Despite the importance of clothing pressure discomfort in the undergarment industry, a reliable unbiased measurement of clothing pressure discomfort has not been well-established. In the present study, we investigate changes in brain wave activity as a potential objective and consistent measuring tool for clothing pressure discomfort. We recorded α wave activity in 5 functional regions (30 channels) of the brain in 10 females with or without a girdle. We determined that α wave power spectrum significantly increases when the girdle is worn compared to when it is not worn, specifically in the parietal and occipital regions. These findings suggest that clothing pressure exerted by wearing a girdle mostly stimulates the parietal and occipital regions and that these regions should be investigated in future studies using α wave energy to measure clothing pressure discomfort.
Introduction
Girdles are functional undergarments that fit tightly around the waist to improve waist and abdomen shape. The excessive pressure of overly tight girdles not only result in discomfort but also squeeze the organs within the body, resulting in organ and neural system disorders, poor blood circulation, menoxenia, poor digestion and constipation [1, 2, 3, 4] . Thus, evaluation of clothing pressure comfort is one of a key technique in the underwear industry.
Traditionally, clothing pressure comfort is evaluated subjectively. However, this evaluation method results in unstable and unreliable data. To reduce variability, novel evaluations systems incorporate principles of physio-psychology theories and physical discomfort.
One such evaluation method utilizes brain waves. Brain wave-based evaluation has recently been used to objectively assess clothing aesthetics [5, 6] and heat, moisture [7] , touch [8] , and pressure comfort [9] . While these studies [10, 11] detected a change in the ratio of time a specific brain wave, the α wave, was dominant, these ratios (α wave indexes) varied considerably and were considered unreliable.
Thus a more consistent measure of changes in the α wave needs to be developed in order for brain waves to be used as a more objective measure for clothing pressure comfort.
In the present study [12, 13] we examined α wav intensity in various regions of the brain stimulated by different clothing pressures along the waist to determine their utility as an alternative measurement of clothing pressure discomfort. Our work lays the foundation for relevant research on objective clothing pressure measurements and contributes to the physio-psychology study on the body's response to clothing pressure stimulus.
Experiment

Subjects
A total of 10 young females with similar body shapes were chosen as the subject, and the feature data of their body shapes should fall within the pre-defined range. In order to ensure consistency with subsequent brain wave experiment, the subjects must be as healthy as required in the brain wave test. The range of the physical characteristics is shown in Table 1 .
Experimental material
A girdle (Figure 1 ) consisting of nylon and spandex was utilized in the study ( Table 2 ).
The girdle was designed to provide common girdle functions including breast support, waist narrowing, abdomen flattening and hourglass body curvature. Girdles size S (waist: 61-67cm; circumference 83-93) was used ( Table 2 ).
The girdle consists of a two-layer elastic mesh distributed bilaterally, two small nonelastic sections located along the waist with one larger elastic component, an piping, and a layer of non-elastic fabric in the middle of the two layers of elastic cloth. The girdle has hooks on both sides of the non-elastic part.
The piping acts as a support and separates the fabric in the various girdle sections to produce a smooth curved appearance along the waist.
Experimental equipment
The U.S. Neuroscan EEG/ERPS NuAmps, 
Experimental process
The process of brain wave measurement is shown in Table 3 . Brainwaves for participants were recorded with and without the girdle with the electrode set at different positions. Prior to each recording session, the participants were allowed to relax by sitting quietly and listening to light music for 30 minutes. Brainwaves were then recorded for 1 minute. The subjects were not permitted to do anything irrelevant to the experiment. Prior to recording sessions, the electrode cat was connected to the amplifier and specific parameters were set.
During data recording, the electric resistance was maintained at a level under 5 KW and the digital sampling rate was 1000Hz. The average brainwave of the electrodes when they are placed above the mastoid bone was used as a reference brainwave. A set of brain wave data was collected beforehand to determine that the baseline and electrodes were correctly set up. 
Data processing and analysis
Results
Impact of clothing pressure on the a wave power
To determine whether α wave power can be used as a reliable measure for clothing pressure comfort, we examined changes in power in 10 female participants with and without a girdle using an electrode located along the parietal region (point P3). Data from subject B is shown to illustrate data analysis results.
As shown for subject B, the maximum power spectrum of the α wave significantly decreases when pressure is applied to the waist (Figure 3; 0.6mV2) when compared to when no pressure is applied (Figure 4 ; 2mV2), indicating that the a wave intensity decreases when pressure is applied to the waist.
Energy analysis of the a wave power spectrum revealed that wave length intensity was significantly different for participants when the girdle was worn when compared to when the girdle was off (Table 4 ; P≤0.01).
Taken together, the data suggests that α wave intensity significantly differs based on clothing pressure. 
Impact of clothing
Discussion
The present study demonstrated that These significant changes in the parietal and occipital regions may be due to the fact that the α wave is highest in the occipitalia and pars cupularis, located in the occipital lobe [16] . The parietal and occipital lobes are also major brain regions activated by somatosensory stimulus.
The α wave is highest in the occipital lobe, followed by the parietal, frontal and temporal lobes [17] . 
Conclusions
